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| am pleased to have the opportunity to provide to this committee my views on the ATP programin
generd, and my observations on the evauation of the program and recommendations for reform
from the Secretary of Commerce in particular. Let me firgt address the recommendations from the
Secretary of Commerce. | will follow with the reasoning behind my conclusons, which isbased in
part on research Dr. Philip Auerswald and | have conducted on the trangition from inventions to
innovations in the US economy.

| gpplaud the Commerce Department’ s report on ATP. They came to reasoned and well-
supported conclusions that should go along way toward ending the debate, often conducted aong
ideologicd lines, over the program s future. Secretary Evans and Deputy Secretary Bodman
concluded that ATP isauseful policy tool for acceerating science-based innovation in our
economy. They proposed six reforms, which | pargphrase for brevity.

1. Universities should be able to lead ATP consortium projects.

2. Univergties should be able to negotiate patent rights with firms.

3. Large firms should be digible for ATP funding only in consortia

4. ATP should recoup profits by a 5% royalty.

5. ATP should fund only technology prior to product development.

6. ATP should improve its evaluation process with inputs from venture capital experts and other
such sources of information

| strongly support the first two of these recommendations, which would clarify the important role
that universities dready play in ATP and would remove one serious and unnecessary impediment to
intengfied universty participation in ATP-supported projects. the denid of universty accessto
intellectua property that results from their work with afirm or firmsin an ATP program. | have
heard from anumber of senior research officers of universtiesthat such denid of thelr legitimate
rights to the fruits of their work—in contradiction to the intertions of the Bayh-Dole Act—caused
themto decline to participate in ay ATP consortium. The DOC wisdly would have the Congress
leave the negotiation of intellectua property rights to the parties directly involved—the firm(s) and
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the univergity. | urge the Congress to make whatever legidative adjustments are required to enact
this change, and further to dlow a University to be the leed party in a consortium if such an
arrangement is agreeable to dl involved parties.

The third proposed reform would permit large firmsto participate in ATP projects only when part
of aconsortium induding smaler firms. | see this change as primarily responsive to the
understandable political objection concerning grants going to firms with deep pockets. Examples
exig inwhich an ATP grant to alarge firm was, in our view, fully justified. We have studied in detall
one such caseinvolving GE. However, | do not believe this change would materidly reduce the
effectivenessof ATP, and it has the benefit of diminating one point of contention regarding the

program.

Let me now skip to the last two proposed reforms, before returning to the fourth pertaining to
recoupment.

The fifth proposed reform, which limits ATP funding to projects that have not yet reached the
product development stage, represents a reiteration of the rules dready governing the program.
Thisprincipleis certainly correct. ATP is aresearch and development program focused on early
stage technology development. The only difficulty | see hereisthat the rule as stated will haveto be
interpreted properly. Policy debates usudly characterize early stage technology development asa
linear process that begins with aworkbench mode and ends successfully with the development,
production, and marketing of a commercialy viable product. In redlity the process is often iterdtive.
The firg product may be unsuccessful, but by producing it the firm learns enough about customer
needs and reactions to create another that is successful. With a breakthrough technology, the
process of trying to develop an entirdy new market may take years, with many stops and shiftsin
direction. This fifth proposed reform should be interpreted as focusing ATP funds on technology
R&D in order to determine product specifications, production processes and costs of a developed
product, but requiring projects to rely on private funds for the actud product development when
such information isin hand. The possbility that a prior product of perhaps marginal success had
been designed by afirm (with its own funds) should not disqudify the firm from submitting an ATP
proposa for technology project that remedies prior problemswith the technology, covers new
technica ground and leads to other, more successful products that may follow.

Fndly (reform 6) the DOC would have ATP improve the evauation process with inputs from
experienced venture capitaists and other sources. Thisis sensible advice, but | would suggest that
only asmdl number of VC firms are experienced at evauating technology based projectsin early
stages of development. A richer source of that talent is found among individud private equity
investors, commonly known as “angd” investors—for example members of Slicon Vdley' s Band
of Angds and smilar groups dsewhere. These experienced innovator-investors could indeed be of
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great help to ATP if protection of gpplicant firm's proprietary information can be assured.

Let me now turn to the one reform (no. 4) to which | take exception: the proposal to recoup profits
accruing to ATP supported projects by a capped royalty of 5 percent. While this proposa appeals
to an intuitive sense of farness, it is deeply problematic in a least two respects.

Firgly, to the extent that such recoupment might become a primary mechanism by which ATP was
funded, it would introduce a perverse incentive into the ATP project selection process. In order to
ensure ongoing funding, project managers would be motivated to pick projectsthat are close to
product development. It this sense, proposed reform number 4 works against the spirit of
proposed reform number 5. In effect it pushes ATPto act asiif it were a “public venture capitad”
business, despite the fact that the program (correctly) lacks the ability to use many of the
management tools that VC firms routindy use to manage their risks—staged invesments, the taking
of positions on the firm' s board, acting to replace the CEO when necessary, etc. Asthe 5" and 6™
proposas from the Secretary of Commerce suggest, the proper role of a Federa technology
program such as ATP isin the support of nascent firms and projects—more the domain of the
Angd investor than of the venture capitd firm. Popular press accounts notwithstanding, venture
cgpitd firms are not in the R& D business. Rather, they are in the business of earning maximd
returns to their investors by buying firmslow and sdling them high. Venture capitaists do indeed
back high-growth, new ventures. In many cases, though not the mgority, they support firms that
are bringing radicd new technologies to market. However, even when venture capitalists do
support technol ogy-based enterprises, they prefer to support ones that have at least proceeded
beyond the product development stage. For dl of these reasons, | do not believe the “public
venture capital” model isagood onefor ATP.

A second problem with the recoupment proposal concerns the chdlenge of computing the royalty.
In my view, this would be a daunting task. If roydties are based on the profits generated by a
product, what product shal be associated with the ATP R&D? Reform 5 says ATP stops before
the product development phase begins. In essence, the recoupment would be on profits derived
from thefirm’s investment in product development and manufacturing, not on ATP’sR&D
investment.

Let me conclude this part of my testimony with on observation based on my 50 years of experience
with the Department of Commerce, beginning when | first went to work therein 1951. In my view,
the Department of Commerce has today, with the appointments made in the last year, the strongest
leadership team for understanding the role of innovation in our economy that it has ever had. We
are fortunate to have a Secretary of Commerce who istrained in engineering; a Deputy Secretary
who led one of America s most innovative firms and understands the world of industria research
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and of capitd investment in high tech indugtry; an Undersecretary, now aso Chief of Staff, who is
a so experienced in the high tech world; and an exceptiondly gifted and well qudified director of
NIST, Dr. Arden Bement. The committee can place its confidence in Dr. Bement and the senior
members of the department with whom he works. With support from the President and Congress,
NIST can fufill its promise as the one [aboratory in government that truly understands the world of
research and innovation in support of a strong, knowledge-based economy.

Let me turn now to a brief background discussion of the process of technologicd innovation in the
United States that will support my previous observations regarding the reformsto ATP proposed
by the Secretary of Commerce.

The trandtion from invention to innovation plays avery important rolein our economy, and is unlike
the pursuit of business growth in an established, competitive environment, or the performance of
research in the pursuit of knowledge. For new product ideas to create new markets requires
entrepreneurship, science and engineering imagination, cross-cultura trust, dreams of riches and
willingnessto risk failure. My coauthor, Dr. Philip Auerswald, and | have explored the risks faced
by scientists and inventors with dreams of a new product or a new business, the risks faced by an
entrepreneur trying to bring that dream to commercid fruition; and the risks faced by investors who
put their own money—or other people’ smoney — into a nascent technology-based venture with
inherently and irreducibly uncertain prospects.! More recently we have completed a study for
NIST tracking the sources and flows of risk capitd that are available to high tech entrepreneurs to
create commercidly promising innovations. Thiswork is now being reviewed by NIST, and |
expect it to be published in the next couple of months.

| can share with the committee afew of the most important things we have learned:

Entrepreneurs and private equity investors aike consstently state that there exists afinancid
“gap” facing early stage technology ventures seeking funding in amounts ranging roughly
from $200K to $2 million. Entrepreneurs report a dearth of funding sources for technology
projects that no longer count as basic research (and perhaps digble for federd science
funding) but are not yet far enough dong to form the basis for a business plan (which could
attract the typical $7 million in venture cgpitd funding). At the same time, venture capital
firms and other investors are Sitting on record sums, with over $70 billion till undisbursed
from funds raised during the boom years.

1 (See L M. Branscomb and Philip Auerswad, Taking Technical Risks: How Innovators,
Executives, and Investors Manage High Tech Risks (Cambridge MA: MIT Press, 2001)
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We should not be surprised by this. Whenever outcomes of investment are uncertain, socid
and private benefits diverge, and/or products are indivishble, we can no longer expect
competition to yidd efficient outcomes—a theorem that comes not from “New Economy”
prophets, but rather from a classc andysis of inventive activity published four decades ago
by Nobe Laureste Kenneth Arrow. Clearly, early stage technology development involves
uncertainty, imperfect ability to capture full benefits, and indivighilities. Whether or not
efficient markets exi on Wal Street may be an open question. However, efficient
markets do not exist for allocating risk capital to early stage technology ventures.

The primary sources of funding for early stage technology development are not venture capital
firms, as many people believe. Nor are they state governments or universties. The leading
sources of support for the converson of inventions to innovations are the “angd” investors

to whom | referred earlier; large corporations till willing in the current highly competitive
globa economy to support promising technologies outsde of their core business; and
government programs like ATP and SBIR.

Angel investors are especidly important, not only because their invesmentsin early stage
technology development far outpace those by venture capitdists, but because the best of
the Angels are themsalves successful entrepreneurs who made their millions, cashed out
and now look for promising images of themsaves. They are more than sources of money;
they are mentors who help newly minted entrepreneurs get access to the networks of trust
that make Route 128 in Boston and Silicon Vdley in Cdifornia such afertile ground for
new ventures.

These findings lead me to four observations:

The financid gap isred, but, as noted above, it reflectsagap in information, in networks of
trust, and in the experience to perform the “due diligence’ required by any investor. It
follows that the government should not attempt to become a public venture capitaist. | am
in full agreement with Josh Lerner of Harvard Business School, Richard Florida at
Carnegie Mdlon, and others on this point. But the government should sdlectively identify
entrepreneurs with promising technica ideas and share with them the risks of reducing
these ideas to practice in the context of a promisng commercid market. Thisiswhat ATP
does, and it doesit well.

ATP should therefore focus on its role as an R& D program (as the DOC’s 5" reform



Tegtimony before Hearing of the US Senate Committee on Commer ce, Science, and Transportation

On the Advanced Technology Program at NIST/DOC

April 16, 2002

L
ewis M. Branscomb
Harvard University

proposal requires), and take every opportunity to leverage the most important sources of
radica, interesting technica ideas. The research universties have shown themselves to be
rich sources of those ideas and their ability to hep ATP achieve its gods should not be
needlesdy limited.

ATP's performance consequently should be evaluated by its success a identifying and
nurturing—in partnership with innovative firms—promising new technologies cgpable of
building afoundation for economic growth. The god is, of course, to create jobs and
wedth for Americans. But that isthe ultimate, not the immediate, god of the program.
Indeed it is often the case that a R& D project thet fals in terms of ex post objectives
nonetheess yidds extremdy useful technica indghts that trandate into economic rewards
as subsequent projects profit from earlier learning.

ATP has now over adecade of experience. It has been the subject of extensve, impartid,
and thorough reviews by awide variety of leading scholars. Now the Department of
Commerce has concluded that it isauseful program. Although much is il being learned
about the nature and risks of high tech innovation, | believe that it is time to stop treeting
ATP as an experiment. Instead, it is time to promote continued prosperity and future
economic security in the United States by funding the program at alevel appropriate to its
important misson  One guide to identifying such levd isto anayze the relative resources
avalableto ATP and SBIR, in comparison with their relative documented effectivenessin
achieving critical nationd gods. | believe ATP isthe more effective program of the two,
and thusthat it should be funded at alevel closer to that of the SBIR program.

Findly let me note that this Committee might want to explore the potentid role of ATPinthe S&T
component of the nation' s counterterrorism effort. | am co-chair with Richard Klausner of a
project of the Academies of Science and of Engineering and of the Indtitute of Medicine to
explorethe role of S& T in counterterrorism. Our report is on schedule to be released in early
June. | believe that report will make evident the kind of role ATP could play in this context, based
on the diverse forms of innovation that are needed from the private sector in partnership with the
public sector. When our Academies study is complete, | would be happy to explore thisidea
further.

Finaly | want to acknowledge and thank Dr. PhilipAuerswad and Brian K. Min for ther
contributions to the preparation of this testimony.

Thank you.
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